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R645-301-300   Biology 

 
R645-301-320  Environmental Description 

R645-301-321  Vegetation Information  

 

321.100 Plant Communities 

 A reference area, approximately one acre in size was selected in July 1983, encompassing 

pinyon-juniper-grass and riparian vegetation types (Plate 3-1).  The reference area was selected 

on the basis of similarity with vegetation types which were believed to have occurred within the 

disturbed area before mining.  This was done in conjunction with Mr. Lynn Kunzler of the Utah 

Division of Oil, Gas and Mining (DOGM). 

 

 In 1993, reference areas were selected for the Shower House Pad disturbance and the 

Tank Seam Access Road disturbance.  The areas were selected in conjunction with Susan White 

of the D.O.G.M.  These areas are also shown on Plate 3-1. 

 

 In 1996, a reference area was selected by Patrick Collins for the proposed Wild Horse 

Ridge disturbance.  In 2001 he selected a reference area for the Wild Horse Ridge Tank Seam 

Pad area.  These areas are shown on Plate 3-1.  Plant communities and productivity was 

determined from these studies. 

 

 



OPERATION AND RECLAMATION PLAN

3.1          SCOPE

This Chapter describes the action and procedures of Co-op Mining Company (Co-Op) to satisfy

the requirements for underground mining operations and reclamation.

3.2          SURFACE FACILITIES - EXISTING

The mine which existed at the present site when mining began had been abandoned for over 30

years and subsequently there is no evidence of long existing facilities.

3.3          SURFACE FACILITIES - NEW

3.3.1    Site Selection and Preparation of Proposed Facilities 

Plates 2-4 show the location of all surface facilities.  In addition, the maps show an accurate

determination of where each facility is in relation to the existing topography as well as structural

fixtures such as highways and stream buffer zones.

This page intentionaly left blank
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VEGETATION
SCOPE

A reference area, approximately one acre in size was selected in July 1983, encompassing

pinyon-juniper-grass and riparian vegetation types (Plate 3-1).  The reference area was selected

on the basis of similarity with vegetation types which were believed to have occurred within the

disturbed area before mining.  This was done in conjunction with Mr. Lynn Kunzler of the Utah

Division of Oil, Gas and Mining (DOGM). Further discussion with D.O.G.M has determined that

there are better reference areas nearer to the mine site, therefore this area will no longer be used

as a reference area.

            In 1993, reference areas were selected for the Shower House Pad disturbance and the

Tank Seam Access Road disturbance.  The areas were selected in conjunction with Susan White

of the D.O.G.M.  These areas are also shown on Plate 3-1. The Shower House Pad reference area

will also be used for the shop, sediment pond A, scale house, and coal storage areas. The tank

Seam Access Road reference area will also be used for the mine access road.

            

            In 1996, a reference area was selected by Patrick Collins for the proposed Wild Horse

Ridge disturbance. In 2001 he selected an area for the Wild Horse Ridge Tank Seam Pad area.

This area is shown on Plate 3-1.

METHODOLOGY

A reconnaissance-type survey was  conducted within each vegetation type believed to

have  been  disturbed,  then  correlated  to  reference  areas  in  undisturbed  areas.   Quantitative

sampling  was  conducted  by Larry Germain  and  Paige  Waldvogel,  under  contract  with  Mel

Coonrod in August 1983.  Additional species composition information was compiled in 1982 by

the Soil Conservation Service (SCS).  Specific efforts were made to locate and identify species

proposed or listed as threatened or endangered, noxious weeds and selenium indicators.
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 Sample Point Selection 

 

Ground cover and woody plant density data were collected on pinyon/juniper-grass and riparian 

portions of the reference area using a random sampling technique.  The starting point of each 50 

m transect was randomly selected using random numbers, generating bi-directional coordinates.  

Points were located in the field by pacing.  Orientation of each transect was selected, using 

random generation of compass bearings. 

 

Sample Adequacy Determination  

 

Utah DOGM guidelines (1982) dictate the following sampling adequacy requirements for 

estimates of cover, shrub density and tree density: 

 

1. Grasslands.  90 pct confidence, 10 pct precision 

 

2. Shrublands and forests.  80 pct confidence, 10 pct precision 

 

(Shrublands are defined as areas where shrubs contribute over 20 pct of the total cover.)

 However, the guidelines require that a minimum number of samples be taken.  The 

guidelines identify the maximum number of sampling adequacy is not met with fewer samples. 
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Vegetation Cover Estimation  

 

Cover data was obtained at 50 pts, spaced at 1 m intervals along a transect at each randomly 

selected sample point.  A liner point-frequency frame (Mueller-Dombois and Ellenberg 1974) 

was used to accurately measure vertical hits on vegetation, litter-rock and bare ground.  Crown 

or shoot cover was measured by counting only the first interception of the pin with a plant part.  

Overhead canopy cover was determined by recording the plant species hit when the vertical line 

of the pin was protected upward above the frame.  Where crowns overlap in layered vegetation, 

the uppermost layer was considered the primary vegetation hit and subsequent hits on lower 

vegetation was recorded separately. 

 

 This technique provides frequency information for vegetative, litter-rock and bare ground 

components of total cover along a given transect.  Frequency of individual plant species 

encountered along each transect was also determined to provide relative distribution information. 

 

Shrub Density and Height Estimation 

Shrub density and height were estimated along the same transects used for cover data.  The 

height, number and species of shrubs whose stems rise within 50 cm on either side of the 50 m 

transect was recorded. Shrub heights were measured and recorded by two classes: less than 1 ft 

and equal to or greater than 1 ft. All data was recorded on standard forms. 
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Tree Density and Basal Area Estimation  

A total count of all trees within the reference area was done. 

 

 Additional Reference Areas 

 

Similar methodologies were used in measuring the Shower House Pad Reference Area, the Tank 

Seam Access Road Reference Area, and the Wild Horse Ridge Reference Area.  The exact 

methodologies are described in Appendix 3-C (Shower House Pad), Appendix 3-A (Tank Seam 

Access Road) and Appendix 3-F (Wild Horse Ridge).  All of these surveys were conducted by 

Patrick Collins.   

EXISTING RESOURCE 

SCS Productivity Estimates  

 

Productivity estimates and range condition for the reference were obtained from the local SCS 

Range Conservationist. (See Appendix 3-B.) 

Sampling Methodology 

Plant Cover:     38-50 m transects; using a ten point frame at every 10 m interval. 

Shrub Density:     24-1 x 50 meter transects, counting all shrubs rooted within the sampling area. 

Formula for Sample Adequacy: 
 

         =                = 
                                   

     
       s t       
 (0.1) (x) 

 
        s2 t2     
   [(0.1) (x)] 2 

 
Number of  
Samples needed (n) 
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   where:            t = 1.96 at 90 pct confidence (from t table) 

                          s = standard deviation of sample 

                          x = mean of sample 

For Cover:  (numbers from cover summary sheet) 

          =            = 

 

 

For  Shrub Density: (numbers from Density Sheet) 

    =          = 

 

 

Example calculation for deriving pct vegetative composition: 

Agsp  742  = 19.5  19.5    x 100    =  68.37 pct 
  38transects                      *28.52 
 

all species’ averages + bare ground + rock+ litter = 100 pct 

*all species averages tataled = 28.52 

Example calculation for percent shrub composition: 
 

 Chna  73  = 3.04  3.04 x 100 = 15.89 pct 
   24transects                     *19.13 
 
   * 19.13 derived by adding all species averages 
 

 

(8.60) (1.96) 
(0.1) (28.52) 

16.856 
2.852 

 
34.93 

         
(4.05) (1.96) 
(0.1) (19.13) 

 
7.938 
1.913

 
17.22 
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Table 3-1 lists the vegetation types by total acres and acres of disturbance.  Each type listed is 

described as follows: 

 
 

Table 3-1  Vegetation Types  
 
      Permit Area  Disturbed Area 
 
         Drill  Hydro 
Vegetation Type   Acres  Disturbed Seeded  Seeded 
 
Conifer    139.06           -0-      -0-        -0- 
 
Grass      62.73         -0-      -0-        -0- 

Riparian     7.46         1.0      -0-        1.0 

Pinyon-Juniper   654.96          15.0    10.0          5.0 

Sagebrush      4.3          -0-      -0-       -0- 

Reclaimed      .65          -0-      -0-       .65 

Bare      19.30         -0-      -0-      -0- 

  

  TOTAL  904.27          16.0    10.0     6.65 
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Conifer Vegetation Types 

 The conifer vegetation type (Plate 3-1) occurs on steep north and west-facing slopes such 

as at the bottoms of the lower cliffs and between the riparian type and the lower fringes of the PJ 

type.  A mixture of conifer species such as Pinyon Pine Pinus edulis, White Fir Abies concolor, 

Douglas Fir Pseudotsuga menziesii, and Utah Juniper Juniperus osteosperma dominate the 

mature type.  Primary under-story species are Bluebunch Wheatgrass Agropyron spicatum and 

Serviceberry Amelanchier alnifolia.  Scattered Bristlecone Pine Pinus longaeva occurs 

throughout the small valleys and along the edges of cliffs in the conifer type.  Lightning and fire 

scared trees are scattered throughout this type.  Browsing and grazing by native or domestic 

herbivores appears to be light in this type. 

 

 

Grass Vegetation Types  

The grass vegetation type (Plate 3-1) occurs on the small knolls and benches of the upper 

slopes in the potential disturbed area as well as on ridge tops within the permit area.  This type is 

dominated by Salina Wildrye Elymus salinus mixed with Bluebunch Wheatgrass Agropyron 

spicatum and Wild Bunchwheat Eriogonum corymbosum. Trees and shrubs common in the 

surrounding conifer type occasionally occur within the  grass type but  the overall appearance of 

the area is one dominated by grass species.      
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Riparian Vegetation Types 

   The riparian vegetation type  (Plate 3-1) occurs as a narrow band in the moist bottoms 

of the canyons in the mine plan area. Although riparian species such as Narrowleaf Cottonwood 

Populous angustifolia and River Birch Betula occidentalis occur in the type, species such as 

White Fir Abies concolur and Douglas Fir Psuedotsuga menziesii, which are common in the 

surrounding conifer type, also dominate the riparian type. In some areas it is primarily the 

presence of the stream bottom and relatively robust growth form of the species that separate the 

riparian bottom from the surrounding conifer vegetation. Most of the vegetation cover in this 

type is provided by the trees. The under story in the riparian type consists of scattered shrubs 

such as Rocky Mountain Juniper Juniperus scopulorum and Woods Rose Rosa woodsii as well as 

a sparse cover of the grasses and forbs. Use of the riparian type by native and domestic 

herbivores appeared to be light. 

 

Pinyon-Juniper Type  

 PJ habitats, prevalent on the south-facing slopes with rocky substrata of blocky 

sandstone, were extensive in the permit area (see Vegetation Map, Plate 3-1). Most PJ areas were 

dominated by open stands of the Pinyon Pine Pinus edulis, Rocky Mountain Juniper Juniperus 

scopulorum, and Utah Juniper Juniperus osteosperma, with large Curl-leaf Mountain Mahogany 

Cercocarpus ledifolius. In a few places, the conifers were essentially lacking, resulting in a 

Mountain Mahogany “woodland.” Many of the Mountain Mahogany more closely resembled 

small trees than shrubs being over 3 m high and having a single large trunk near the ground. 

Scattered Ponderosa Pine Pinus ponderosa and Douglas Fir Pseudotsuga menziesii were  
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conspicuous in more mesic sites, especially valley bottoms, and Serviceberry Amelanchier 

spp,was occasionally present in significant numbers. 

 

 Prominent PJ understory species included Big Sagebrush Artemisia tridentata, Fringed 

Sage Artemisia frigida, Broom Snakeweed Xanthocephalum sarothrae, Salina Wildrye Elymus 

salinus, Indian Ricegrass Oryzopsis hymenoides, Skyrocket Gilia Gilia aggregata, and Gumweed 

Macheranthera grindelioides. 

 

 

Sagebrush  

The sparse distribution of the sagebrush habitat type appears to be controlled by exposure 

and moisture availability.  The largest stands of sagebrush occur in the flat lower drainage of 

Bear Creek Canyon.  This habitat type merges on both sides of the canyon bottom, with the PJ 

(See Vegetation Map, Plate 3-1). 

 

 Dominant vegetation species include Big Sagebrush Artemisia tridentat, Rubber 

Rabbitbrush Chrysothamnus nauseosus, Fringed Sage Artemisia frigida, Thistle Cirsium spp., 

Skyrocket Gilia Gilia aggregata, Plains Pricklypear Opuntia polyacantha, Cheatgrass Bromus 

tectorum, and Bluebunch Wheatgrass Agropyron spicatum. 
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Bare Cliffs and Talus  

Vegetation is nonexistent or sparse and consists of a few grasses and forbs.  Cliffs 

separate the Grassland vegetation type of the plateau from the more vegetated areas of the 

canyon bottoms. 

 

Shower House Pad Vegetation 

 In 1994, Co-Op disturbed additional area for constructing a shower house and employee 

parking area.  The baseline vegetation data is described in Appendix 3-C.  Sampling was 

performed in the fall of 1992.  A reference area for the Shower House pad is shown on Plate 3-1 

and the reference area information is also included in Appendix 3-C. 

 

Tank Seam Access Road Vegetation 

 In 1994, Co-Op constructed an access road to the Tank Seam.  Construction of the Road 

is described in Appendix 3-H.  The pre-disturbed vegetation data, sampled in the fall of 1992, is 

described in Appendix 3-D.  A reference area was selected for the Tank Seam portal pad and 

access road, and is shown on Plate 3-1.  Appendix 3-H contains sampling data from the reference 

area and a comparison to the pre-disturbed vegetation on the Tank Seam access road and portal 

pad is included in Appendix 3-D.   



Wild Horse Ridge Vegetation

In 2001, Co-Op increased the disturbance to include access roads, portals and a conveyor

corridor to access coal reserves in Wild Horse Ridge.  The baseline vegetation data is described

in  Appendix 3-F.  Sampling was performed in August of 1996.  A reference area is shown on

Plate  3-1,  and  sampling  information  for  the  reference  area  is  included  in  Appendix  3-F.

Production  information  was  collected  on  the  proposed  disturbed  area  and  reference  area  in

August, 1999.  This information will be included in Appendix 3-F. 

Wild Horse Ridge Tank Seam Vegetation

The baseline data for the Wild Horse Ridge Tank Seam area is described in Appendix 3-

G.  Sampling was performed in August of 2001, a reference area is shown on Plate 3-1 and

sampling information for the reference is included in Appendix 3-G.

C. W. Mining Company will assure that for the Tank Seam area there will be at least

1,000 plants per acre after reclamation, and that at least half of the woody plants (by number)

will be comprised of Mountain Mahogany, Skunkbrush, and Vasey Big Sagebrush.

Federal lease U-61048 & U-61049     

              In 2004 & 2005 Mt. Nebo Scientific in cooperation with the Forest Service performed a  

vegetation survey of all areas on Gentry Mountain located within the permit area. The results of

this study can be found on Plate 3-1.
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Mohrland Vegetation 

 

 This section is intentionally left blank. 
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A summary of the reference areas are presented in Table 3-2. 

 
Table 3-2     Vegetation Reference Areas 

 
  Reference Areas    Reference Type 
  Shower House Pad    Grass-Pinyon-Shrub 
  Tank Seam Access Road Reference Area Pinyon-Juniper-Grass-Mt. Mahogany 
  Wild Horse Ridge Reference Area  Pinyon-Grass-Conifer 
  Wild Horse Ridge Tank Seam Area  Grass-Conifer-Mt Mahogany 

 

321.200 Productivity of Land 

 See R645-301-321-100 
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R645-301-322  Fish and Wildlife Information 

 The information in Appendices 3-I, 3-J, 3-K, and 3-L was developed to address Division 

of Oil, Gas and Mining requirements in conjunction with recommendations by the Division of 

Wildlife Resources.  

 

 

FISH AND WILDLIFE RESOURCES 

 

SCOPE 

 

The purpose of this report is to inventory the wildlife resources in the Bear Canyon Mine permit 

Area and to evaluate the impact of the operation of the mine on those resources.  The study 

includes birds, amphibians, reptiles, and mammals.  Analysis entailed a review of the applicable 

literature, consultation with the relevant agencies, field analysis, and impact evaluation.  Input 

and recommendations from the Utah Division of Wildlife Resources (UDWR) can be found in 

Appendixes 3-I and 3-J. 

 

 In sum, this study uncovers min impact on wildlife from continued operation of the mine.  

Since the Bear Canyon Mine has been worked intermittently since 1896, the ecosystem has 

already stabilized to some degree with mining. 
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 METHODOLOGY 

 

Aquatic Resources  

 

Bear Creek is the only water within the permit area that is perenial (class 3A).  Runoff from the 

permit area flows into the Bear Creek and the Huntington Creek drainages.  These are the only 

drainage which could potentially be affected by Co-Op's mining activities and the potential 

impact is expected to be insignificant.  A discussion of the potential impacts can be found in 

Section 9 of Appendix 7-J. 

 

 The aquatic resource description of Bear Creek consists of a review of available 

information from previous surveys.  Surveys have been conducted of both Bear and Huntington 

Creek although the potential for impact is considered to be minimal.  Water quality 

determinations have been conducted by certified laboratories to establish baseline data and 

routine monitoring will continue as outlined in Chapter 7 on all surface and ground water within 

the permit area. 
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 Terrestrial Resources  

 

This research was designed to qualitatively evaluate the terrestrial vertebrate components in 

habitats which may be affected by the proposed expansion of the Bear Canyon mine.  The 

following methodologies were used: 

 

a. Conduct a literature review and detailed analysis of UDWR plan for the Bear Canyon 

Mine project and geographic area of concern. 

 

 A thorough literature review was conducted. The libraries at each of the major 

universities in Utah were surveyed.  Special emphasis was given to location of published 

literature pertinent to the geographic area and  habitat types in question.  In addition, 

surrounding mine plans were reviewed for pertinent data. 

 

 Visits were also made to state and federal agencies that have jurisdiction or 

control over the study areas.  All pertinent reports and management plans were reviewed, 

and appropriate personnel were questioned. 

 

b. Contact the regulatory authorities to determine what wildlife information might be 

required. 
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 The regulatory authorities were contacted by mail, phone, or personal visit to 

determine what wildlife information would be required. 

 

c. Identify and cursorily inventory the terrestrial vertebrates by species for each of the 

habitats in the area of potential impact.  Determine migratory utilization of the habitats. 

 

 Literature analysis and field observations were conducted to determine the 

probable and actual inhabitants of the area of potential impact and to identify habitats 

significant to their presence and/or persistence. 

 

d. Categorize the status of each species and highlight those that deserve special attention 

because they are endangered or threatened or of economic or recreational value. 

 

 The methods and procedures essential to the accomplishment of this objective 

involved basically two things.  First, all of the species observed or known to inhabit the 

potential areas of impact were identified to species through objectives a and d and listed 

phylogenetically in tabular form.  Second, all species were categorized by:  1.  habitat,  2. 

relative abundance,  3.  resident species,  4.  seasonal use, and/or  5.  high interest species.  

The term "high interest species" designates those animals that require 

special attention by scientists and/or public management agencies because they are either 

endangered, threatened, protected game, or of economic or recreational value.  The 

reasons for this high interest designation include:  1. ranges are small, thus restricting 

population to perhaps a few,  2. although populations may be numerically large, ranges 
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may be small within the entire represented area,  3. irrespective of population numbers or 

range, little is known of the current status and in some cases information suggests that 

populations are declining,  4. species are sensitive to impact and may be in danger of 

abnormal declines,  5. species are relict or may have aesthetic or scientific value,  6. 

economic or recreational importance, and  7. combinations of the above. 

 

e. Evaluate and discuss in the report from the significant interactions on the terrestrial 

vertebrates present.  High interest species are to be highlighted. 

 

 This objective is satisfied by discussions of the significant habitats, interactions, 

and potential results of the impacts on the terrestrial vertebrates.  Appendix A outlines the 

procedures adopted by Co-Op as recommended by UDWR. 
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EXISTING WILDLIFE RESOURCES 

 

 Wildlife Habitat in the Mine Plan Area  

 

The area of potential impact is covered by several important habitats that are used by species 

considered of "high interest" to various management agencies because of economic or recreation 

value.  There are five major vegetation habitats from a faunal standpoint: pinyon-juniper, 

sagebrush, conifer, grass, and riparian. 

 

Mine Site Location.  This area is approximately 16 acres and is one area where surface 

construction will occur.  It is covered primarily with pinyon and juniper trees, sagebrush, and 

rabbitbrush, with spruce trees in some of the side canyons.  Basically it is a high, dry, desert 

environment. 

 

Haul Road and Utility Corridors.  Haul road and Utility corridors are both described as having 

the same general habitat as the Mine site with the addition of a narrow band of riparian habitat 

along Bear Creek. 



Wildlife 

Aquatic Wildlife Habitat and Value Determination 

The only perennial stream's that runs through the Bear Canyon Mine permit area is are Bear

Creek and Fish Creek. Only the upper portion of Fish Creek flows through the permit area

containing an average of 10gpm during the fall.

Bear Creek is a low-quality aquatic environment of little value to the aquatic resources of

the area.  A biological community most likely occurs in Bear Creek on an intermittent basis.

Being present during a portion of those years when runoff is exceptionally high followed by

wetter than usual summer and fall precipitation.

Even if the mine was removed, natural conditions would be stressful to aquatic life.

Huntington Creek does receive runoff and/or groundwater from the permit area at some times

during the yr, but because of Bear Canyon stream's quality, impact from mining will be minimal.

All drainage from disturbed areas is passed through sedimentation ponds before discharge,

reducing impact potential further.

       Terrestrial Wildlife Habitat and Value Determination

Literature and field data were summarized for all terrestrial vertebrates of concern, the species

status, and potential perturbation.  Appendix 3-K list all of the vertebrate species of southeastern

Utah according to their various ecological classification.   All species whose ranges appear to

overlap any or all of the potential area of impact are listed.
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 The permit area could potentially be inhabited by 239 species of vertebrate wildlife as 

detailed in Appendix 3-I and 3-J.  Some of these are considered high interest species for the 

habitats and local area of concern.  High interest wildlife are defined as all game species, any 

economically important species, and any species of special aesthetic, scientific or educational 

significance.  This included all federally listed threatened and endangered species of wildlife.  

UDWR has determined that the permit area is of critical value for the elk and mule deer. 

 

 Mammals  

 

The area of potential impact is likely to be inhabited by 84 species of mammals.  The names of 

these animals and their habitat affinities are listed in Appendix 3-I and 3-J.  They represent 6 

orders and 15 families of mammals.  Twenty-five species are considered high-interest species, 14 

of which are protected by state or federal code.  The conifer and high elev mountain grass areas 

near the Northern extreme of the permit area are used as summer range and fawning areas for 

mule deer.  They are also utilized by cougar, bobcat, and possibly bear. 

 

 The low elev mountain grass and pinyon-juniper habitats in the foothills just above the 

Mine are utilized by elk, during winter and spring.  The same area is used during spring, 

summer, fall and, as indicated by fallen antlers, during winter by a few of the larger deer.  

However, the major winter area for mule deer is in the pinyon-juniper and sagebrush habitats, 

along the lower hills and the entire foothill area.  In all habitats, water is a critical resource and is 

possibly the limiting factor.  The high interest species will be discussed individually in Section 



322.220 of this report.  It is doubtful that proposed expansions will seriously impact the other

species since no new surface disturbances are planned.

Birds

One species of involved birds isare on the endangered sensitive species list:  the peregrine falcon

(thought to be a year-round resident in southeastern Utah).  However, there are no known nesting

sites for the peregrine falcon in this area.  Because of the suspected transient nature or these

birds, no problems are foreseen with the projected development.  A Raptor survey was made

during 1987 to confirm these assumptions.  The Northern goshawk and the golden eagle are

Management Indicator Species.  The Northern goshawk has not been found in the permit area.

Golden eagles are found within the permit area.  Both the golden eagle and the peregrine falcon

are included in the raptor surveys performed by C. W. Mining Company.  Raptor surveys will be

performed yearly during the life of the mine.  The results of these surveys are included in

appendix 3-L.  Potential areas of impact are shown on Plate 5-3A.   The areas designated for

potential impact include the mine site location, and the haul road and utility corridor, and areas of

potential escarpment failure.  Migratory birds covered by E.O. 13186 may pass through the area.

The more important bird species of the area are listed in Appendix 3-K.
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 Amphibians and Reptiles  

 

The material used in this portion of the report was derived from literature and a discussion with 

Dr. W. W. Tanner (retired) an internationally known herpetologist specializing in the reptiles and 

amphibians of Utah. 

 

 Increasing elev rapidly reduces the number and kind of reptiles and amphibians.  In Utah, 

the more northern latitude reduces numbers of reptiles and amphibians in much the same way as 

does the increase in elev. 

 

 The geographical and associated climatic factors have eliminated most desert species, 

leaving species that are adapted either to mountain habitats or mountain type habitats developed 

in the more northern areas.  Thus, the reptiles and amphibians of Utah, and particularly those 

inhabiting the areas under the consideration, have arrived in Utah by means of dispersal lanes 

coming from the northeast and the southeast.  With few exceptions, the species listed have wide 

distribution and are versatile in their adaptive abilities. 



Literature pertaining to the amphibians and reptiles is extensive, but much of it refers to

species occurring in the desert areas and has only limited reference to forms inhabiting high elev

in Utah.  Most of the publication dealing with species lists for the state are old. 

The most up-to-date listing for the area under consideration may well be a checklist of

Utah amphibians and reptiles (Tanner, 1975), and Utah Division Publication No. 78-16 (Dalton,

1978) (Appendix 3-K) which references a contiguous and similar geographic area. 

Amphibians.  Based on the literature review, it was determined that probably six species of

amphibians inhabit the proposed area of concern which provides substantial value habitat for the

three species listed, the Great Plains Toad, Great Basin Spadefoot, Woodhouse's Toad, .  All

amphibians are legally protected in Utah, but since the species listed are all widespread

throughout similar habitats in Utah, none are treated as high interest species, and therefore, are

not individually discussed.

Reptiles.  Based on a review of the literature, it  was determined that  probably 18 species of

reptiles occupy the expansion area; this area is considered to be a substantial value habitat for all

species.  All reptiles have some protection under the Utah code, but since the species listed are

all widespread throughout similar habitats in Utah, none are treated as high interest species and,

therefore, are not individually discussed.

Appendix 3-I contains a more detailed discussion of amphibian and reptile species.

     1V. Tanner, Amphibians, 1931;  Woobury, Reptiles, 1931, and Pack, Snakes, 1930

     2Other recent literature pertinent to this report are:  Schmidt (1953);  Stebbins (1954 and
1966);  W. Tanner (1953, 1957 a and b, 1966 with Banta,  1969 with Morris and 1972 with
Fisher and Willis); and Woodbury (1952).
 3-27 1/01/07



Listed or Proposed Endangered or Protected Species of Plants and Animals

The  County  Lists  of  Utah's  Federally  Listed  Threatened(T),  Endangered(E),  and

Candidate(C) Species published September 25, 2006 by the Utah Division of Wildlife Resources

(DWR) is shown below.

Common Name                                 Scientific name                                 Status
Jones Cycladenia                                Cycladenia humilis var jonesii               T
Maguire Daisy                                    Erigeron maguire                                    T
Last Chance Townsendia                   Townsendia aprica                                 T
Barneby Reed-mustard                       Schoenocrambe barnebyi                       E
San Rafael Cactus                              Pediocactus despainii                             E
Winkler Pincushion Cactus                Pediocactus winkleri                              T
Wright Fishook Cactus                      Sclerocactus srightiae                             E
Humpback Chub                                Gila cypha                                              E
Bonytail                                              Gila elegans                                            E
Colorado Pikeminnow                       Ptychocheilus lucius                               E
Razorback Sucker                              Xyrauchen texanus                                 E
Bald Eagle – Breeding                       Haliaeetus leucocephalus                       T
Yellow-billed Cuckoo – Possibly      Coccyzus americanus                             T
Mexican Spotted Owl                         Strix occidentalis lucida                         T
Southwestern Willow Flycatcher       Empidonax traillii extimus                     E

A map showing blocks with lists of  Utah  sensitive species was also downloaded from

DWR's web page. (See figure 3-1)  

In 2004 C. W. Mining meet with DWR and based on this map it was determined that due

to elevation the only possible species of concern for the permit area was the Townsend's Big-

eared Bat.  DWR also stated that they anticipated the addition of the Flamulated Owl to the

threatened and endangered species list in the near future, and that it may also be a species of

concern.  

In order to address these concerns C. W. Mining conducted a bat and owl survey and

determined that neither of these species were located in the permit  area.  The results of this

survey can be found in Appendix 3-M
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Figure 3-1  Utah Threatened, Endangered, and Sensitive Mammalian Endangered
Species in Relation to Permit Area

               (created by the Utah Division of Wildlife Resources May 3, 2006)
 T & E Species List
Block 1                                                                       Block 2
Bald Eagle (Haliaeetus leucocephalus)                                      Northern Goshawk (Accipiter gentilis)
                                                                                                  Greater Sage-grouse (Centrocercus urophasianus)
                                                                                                  Canada Lynx (Lynx canadensis)
Block 3                                                                       Block 4
American Three Toed Woodpecker (Picoides dorsalis)             Western Toad (Bufo boreas)
Townsend's Big-eared Bat (Corynorhinus townsendii)               Ferruginous Hawk (Buteo Regalis)
Greater Sage-grouse (Centrocercus urophasianus)
Canada Lynx (Lynx canadensis)
Block 5                                                                       Block 6
Bonneville Cutthroat Trout (Oncorhynchus clarkii utah)           Northern Goshawk (Accipiter gentilis)
Columbia Spotted Frog (Rana luteiventris)                               Greater Sage-grouse (Centrocercus urophasianus)
Western Toad (Bufo boreas)                                                     Canada Lynx (Lynx canadensis)
Block 7                                                                       Block 8
Northern Goshawk (Accipiter gentilis)                                      Ferruginous Hawk (Buteo Regalis)
Greater Sage-grouse (Centrocercus urophasianus)
Block 9                                                                       Block 10
Greater Sage-grouse (Centrocercus urophasianus)                     Wright Fishhook Cactus (sclerocactus wrightiae)
                                                                                                  Winkler's Pincushion Cactus (Pediocactus winkleri)
                                                                                                  Bluehead Sucker (Catostomus discobolus)
                                                                                                  Black-footed Ferret (Mustela nigripes)
                                                                                                  Bald Eagle (Haliaeetus leucocephalus)
                                                                                                  Greater Sage-grouse (Centrocercus urophasianus)
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There are no endangered or threatened species of mammals in the mine plan area, nor

are there any in proximity close enough to be considered (Figure 3-1).  Co-Op is committed to

notify the Division in the event any T & E species were observed on the permit area, as well as

any critical habitat.

Official U.S. Fish and Wildlife Service Section 7 opinions relating to the aquatic

resources of Huntington and Eccles Canyon drainages have indicated that no threatened or

endangered species of fish or other aquatic organisms have been found in waters upstream of the

lowest 2 or 3 mi of the Price or San Rafael rivers.  The organisms of Trail Creek, as presently

known, are all common and widely distributed throughout streams of Utah.  The aquatic

organisms of Bear Creek have representatives of several taxonomic classifications that are

limited to low quality environs, but none, as far as is presently known, are rare in the inter-

mountain region.

OneSeveral species of endangeredsensitive raptors, the peregrine falcon, may be found

in the mine plan area.  Known raptor nest sites within the permit area are shown in Appendix 3-L

and on Plate 5-3A,. according to a survey conducted by the Raptor Biologist from the U.S. Fish

and Wildlife Service.

According to the Utah Division of Wildlife Resources report, there are forty-sixfifty-eight

current or old raptor nest locations within or near the permit area.  The location of the nests are

shown on Plate 5-3A and a description of them and of the raptor surveys is in Appendix 3-L.
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No plant  species  listed as  threatened or  endangered (U.S.  Fish and Wildlife  Service,

1982) or proposed for threatened or endangered status (Welsh and Thorne, 1979) was observed

on the study area.  No plants listed as threatened or endangered are known to occur in the Co-Op

permit area (Thompson, personal communication, 1983).  The U.S.D.A. Forest Service identified

no threatened or endangered plants in their correspondence dated 29 Jan 1991 (Appendix 3-B).

A survey on November 4, 1993 by Robert M. Thompson, USFS Botanist, revealed no threatened

or  endangered  species  within  the  proposed  road  extension  area  for  the  Tank  Seam  (letter,

Appendix 3-B).

A  sensitive  species,  Canyon  Sweetvetch  (Hedysarum  Occidental Var  Canone),  was

identified within and adjacent to the Bear Canyon disturbed area.  Populations were found to be

high, especially in the areas on Federal Lease U-024316.  Information on this species is presented

in Appendix 3-E.  Locations of these plants are shown on Plate 3-1 and 3E-1.  And is discussed

in  Appendix 3-F, populations were also observed within portions of the proposed Wild Horse

Ridge disturbed area, and in the lower portion of Fish Creek outside the permit boundary.  Where

these plants are located, Co-Op will avoid disturbing them to the extent possible during and

subsequent to construction.

In  order  to  re-establish  the  species  in  this  area  upon  final  reclamation,  the  topsoil

stockpile will be seeded with the species to establish a community on the stockpile.  This seed

will be obtained from the Canyon Sweetvetch communities located in upper Bear Creek, shown

on  Plate 3E-1.  During the season prior to final reclamation, seed will be harvested from the

community established on the topsoil pile, as well as from the other communities within Bear
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Canyon.  These seeds will be incorporated into the seed mix during seeding following the topsoil

redistribution.

Link Trail Columbine (Aquilegia flavescens Var. rubicunda) also classified as a sensitive

species, has been found in three locations in Bear Canyon. The first location is in the vicinity of

Big Bear Spring. The second location is in the riparian area of the right fork of Bear Canyon,

located below spring SBC-14 near the Wild Horse Ridge Coal Storage Bin. The third site is at

the confluence of Bear Creek and the right fork of Bear Creek. The third location is the only sight

proposed to be disturbed, where two specimens wereare observed.  The plant was also found in

the lower portions of Fish Creek below the permit boundary. Where these plants are located, Co-

Op will avoid disturbing them to the extent possible during and subsequent to construction.

322.220 Habitats and Areas of High Value

These areas are shown on Plate 3-2.  The main areas of high value for vegetation are the

riparian areas around springs and streams.  These areas extend approximately 0-100 ft. from the

spring sources.  They also occur intermittently along a 30 ft. corridor in the right fork of Fish

Creek starting at a point 1,637 ft. west and 1,151 south of the northeast corner of section 18

T16S R8E, and extending past the permit boundary.  

Due to the depth of overburden no impact to these areas are expected.  Since these area

are dependent on the springs and streams within them any impacts to them will be the result of

loss of water flow.  The water monitoring plan outlined in Chapter 7 will catch any impacts to the

water flow.  If an impact is noticed the land owner and the Division will be consulted and a site

specific mitigation plan will  be developed.  A detailed discussion of  subsidence impacts and

protection methods is included in Appendix 5C.  

Areas of high value for wildlife include deer and elk calving, fawning, and grazing areas,

as well  as  areas of habitat  for  Black Bears,  Bobcats,  and Mountain Lions.  All  information

available on these areas are shown on Plates 3-2, 3-3, 3-4, and 3-5.  A more detailed discussion

of habitats and areas of high value can be found in Appendix 3-I.  Appendix 3-K includes a

mitigation plan addressing possible impacts to wildlife.
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R645-301-323 Maps and Aerial Photographs 

323.100 Vegetation Reference Areas 

 The location of reference areas for determining the success of revegetation can be 

found on Plate 3-1. 

 

323.200 Monitoring Stations 

Not Applicable 

 

323.300 Protection Facilities 

Not Applicable 

 

323.400 Plant Communities and Sample Locations 

 Vegetation areas of the mine plan site have been mapped and placed in the permit.  This 

information can be found on Plate 3-1. 

 



  3-34 12/8/04 

R645-301-330 Operation Plan 

R645-301-331 Intrim Reclamation Plan 

 
SCOPE 

 
The following procedures are deigned to revegetate and control erosion.  They will to a large 

degree satisfy the commitments made by the Co-Op in their permit wile also satisfying OSM 

regulations as pertaining to wildlife concerns and interim reclamation for those areas which will 

be utilized during mining operations. 

 

 Actual procedures involve a three phase program: 

 

1. Earth work to prepare the site to be stable enough for a period of time to allow vegetation 

to become established. 

 

2.   Hydro-seed Mulch the entire area to supplement revegetation and control runoff until 

stabilization is complete. 

 

3. Vegetation Monitoring will be continued on each site for 5 years or until vegetation 

standards have been met.  Reseeding will be completed if required. 

 

The operator will notify the division two weeks prior to all seeding work (interim or 

permanent), to allow the Division to be on site when the work is done. 
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METHODOLOGY 

 

Phase 1 – Earth Moving 

The pad down slopes will be brought back to a reasonable configuration by 

implementation of a crawler tractor.  The actual method will involve smooth contouring of the 

existing soil and walking the crawler up and down the slope attempting to minimize compaction 

while at the same time creating small indentations by the grouser on the track.  This 

methodology creates an enhanced micro-climate for the establishment of seed and guarantees 

sufficient compaction as to assure integrity and stability of embankment and prohibit failure. 

 

Phase 2 – Seeding and Mulching 

The entire disturbed area will be drilled or broadcast seeded (including hydro-seeding) during 

the mid fall season with a target completion date of 15 October.  The seed mix and rate of 

application for interim reclamation is shown in Table 3-3.  Hydro-seeding  and mulching will be 

carried out in conjunction with the earth work of Phase 1.  All Hydro-seed or hand seeded areas 

will be lightly raked to insure adequate soil/seed contact.  Recommendations for the hydro-

seeding and mulching operation are shown in Table 3-7. 
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Table 3-3  Recommended Seed Mix for Interim Reclamation 

 

 

 Species Lbs/Acre PLS 
     Hydorseed 
 
Grasses 
 
 Agropyron dasystachyum   
 Thickspike wheatgrass  6.6 
 
 Agropyron spicatum  
 Bluebunch Wheatgrass  8.7 
 
 Elymus cinerus 
 Great Basin Wildrye  1.7 
 
 Oryzopsis hymenoides  
 Indian Ricegrass  3.3 
 
 Poa secunda 
 Sandberg Bluegrass  2.2 
 
 
Cover Crop 
 
 Avena sativa 
 Oats  20 
 
 
All seed obtained will comply with all state and federal seed laws.  Copies of certificates for 

testing and poundage of seed purchased, will be submitted to the division. 
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Phase 3 – Monitoring  

All interim seeded areas will be inspected at the end of each growing season to determine 

the success of the seeding program for a period of at least five years (reclamation years 1-5).  

Where success is not apparent, as represented by achievement of 80 pct original cover during the 

5-year period, monitoring will be immediately investigated to determine the possible failure 

cause(s), so that positive steps can be taken to establish the desired interim vegetation during the 

next seasonal opportunity.  The success of the interim seed mixture will be evaluated and areas 

that do not meet the success criteria will be reseeded.  This effort will ensure a temporary cover 

of small grains, grasses or legumes until a permanent cover can be established. 

 

 Ocular estimates will be made to determine the degree of success for interim revegetation 

attempts. 

 



R645-301-332 Subsidence Impacts and Mitigation

All subsidence will be monitored as shown on Plate 5-1.  A detailed description of   C.

W. Mining Company’s subsidence monitoring plan is included in Appendic 5C.

R645-301-333 Plant, Fish and Wildlife Impact Avoidance Plan

Protection of Vegetative Resources

Co-Op has maintained a commitment to reclaim the unused disturbed areas to the extent

of the cover of the natural vegetation on the mine plan area.  In  areas above retreat mining no

impacts to vegetation are expected. If vegetation is impacted a mitigation plan will be developed

with input from the land owner and the Division of Oil, Gas, and Mining.

Projected Impacts of Mining on Vegetative Resources 

Since  the  Bear  Canyon Mine is  an underground mine,  the  overall  impact  on surface

vegetation is minor.  The effects of surface operations on vegetation from new construction are

on-site  erosion and reduction of  desirable plant  species which reduce forage production and

wildlife capacity.

Vegetated areas adjacent to the disturbed areas are protected from coal fines primarily by

utilization of dust controls, such as water sprays on the coal handling facilities and watering of

the coal haul roads.  One of the major areas that indicates collection of coal fines, is located in

the canyon below the Upper Storage Pad.  However, the actual impact has not been determined.  
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In order to eliminate the potential of coal fines migrating to surface waters, this area was

added into the disturbed area boundary in 1992.  Runoff will be directed to sediment ponds, see

R645-301-742.300.  Areas in Bear Canyon surrounding the mine site will be routinely monitored

and additional preventative and/or control actions will be taken if additional affected areas are

identified.

Waste dumping or other disturbance on undisturbed areas is not permitted.  Disturbed

area perimeter markers delineate the boundaries of disturbance.  Employees are trained not to

dump or otherwise disturb areas outside those boundaries.

Renewable vegetative resources exist within the wild Horse Ridge subsidence zone in the

form of timber and grasslands which are used for grazing.  As discussed in  Appendix  35-C,

minimal  detectable  subsidence  is  expected  on  the  surface.   Past  experience  has  shown  that

tension fractures which result  from subsidence are localized and minimal,  so these resources

should not be impacted.  Further discussion is contained in Appendix 35-C.

Mitigating Measures to be Employed to Reduce Impacts on Vegetative Resources 

All recontoured areas will be planted and revegetated during the first appropriate season

following grading and redistribution of topsoil.  This program will include any necessary addition

of remedial treatments to the soil.  A suitable, permanent and diverse vegetative cover has been

selected  on  the  basis  of  appropriate  land  management  agency  requirements  and  will  be

established on all  reclaimed areas.   The schedule  of the program is  presented in  R645-301-
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542.100.  What follows is an outline of the major aspects of the revegetation plan.  The specific 

measures involved will be addressed on a site specific basis. 

 

Seeding and Planting.  All plants used to revegetate the disturbed areas will be native or 

compatible species selected specifically for the vegetative community.  Seed types may include 

wheatgrass, salina wildrye, sagebrush, pinyon and juniper and are listed in R645-301-340. 

Wherever possible, seed will be drilled or disked into the ground.  In steep slope areas, where 

such techniques are difficult or impossible, hydro-seedings or cyclone spreader seeding will be 

done. 

 

 Native shrubs will be used for shrub replanting.  These will be potted seedlings, if 

available.  Bare-root trees will be used to some extent.  Seedling will be planted during the 

months of April-May when possible.  However, depending on availability, fall planting would 

occur September-October. 

 

Mulching and Moisture Retention.  All regraded and topsoiled areas will be mulched or 

otherwise treated to promote germination of seeds and to retain moisture.  Various moisture-

retention products are available and are detailed in the specific reclamation plan in R645-301-

340. 

 

Maintenance.  Should such procedures prove necessary to the success of the revegetation plan, 

protection of replanted areas from animals may be carried out.  Such procedures however, are 
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unlikely to be needed because the species to be selected should not require continuous or 

considerable maintenance beyond replanting. 

 

 

Vegetation Monitoring Procedures  

Qualitative observations of revegetated areas will be made yearly throughout the ten year 

liability period (See R645-301-250).  Quantitative measurements of reclamation will be collected 

during years 2, 3, 5, 9 and 10 of the same bond liability period.  Any areas not achieving success 

will be re-evaluated and revegetated as needed. 

 

 

Protection of Fish and Wildlife  

Wildlife is present in the mine plan permit area.  Due to the size of the total disturbance 

impacts on the various mammal, amphibian and reptile species should be minimal.  In addition, 

Co-Op is committed to mitigating as much as possible the adverse effects of all new construction 

and maintaining the natural abundance and diversity of the area. 

 

 

Projected Impacts of Mining on Fish and Wildlife  

 

Mammals.  The Bear Canyon Mine plan area is inhabited by 74 species of mammals, of which 

25 species are considered of high interest and 14 of these are protected by state or federal law. 
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Elk that are thought by the Utah Division of Wildlife Resources (UDWR) to be stable 

and productive use portions of the mine plan area at various times of the year for such necessary 

activities as wintering and feeding.  This use, however, is marginal and not crucial.  The minimal 

disturbance caused by planned surface facilities will have no significant impact on the herd. 

 

 Mule deer utilize the whole permit area, taking advantage of various habitat at different 

times of the year.  Browse in the wintering range within the permit area is in good shape and 

should facilitate over-wintering of the herd.  Projected impact from proposed surface operations 

is expected to be minimal.  The range of cougars in the permit area is determined by the 

migration patterns of mule deer and by human disturbance.  Since the cougar population is low 

and since their range is far greater than the areas of proposed construction, mining activities will 

have little impact on the species. 

 

 Black bear may inhabit the permit area but the area is small compared to the overall 

habitat area.  Black bears are not numerous, nor are they likely to be disturbed during the most 

sensitive times of their annual cycle.  Impact will be minor at most. 

 

 Cottontail rabbits are likely to be affected only by subsidence, which will be limited to 

relatively small areas thus causing little impact.  Disturbance to vegetation resulting in several 

succession will actually improve the reproduction potential of the rabbits. 

 

 Impact on snowshoe hares will be minor since the species habitat in conifer-aspen stands 

is limited in the permit area. 



Furbearers  using underground burrows  may be  affected by subsidence within  limited

portions  of  the  permit  area.   However,  such  effects  will  be  temporary and  the  species  are

widespread and  adaptable  to  human activity.   Long-term impacts  will  be  minimal.   Mining

activity will have little effect on the habitat of small mammals.  Subsidence damage to burrows

could increase mortality and reduce reproductive success temporarily, but the effect would be

temporary because of the continued survival of the breeding population in contiguous areas and

to the high densities of these species.

Birds.  species list:   Only one species found in the vicinity of the mine permit area is on the

endangeredThe peregrine falcon is not known to nest within the permit area.Several sensitive

species  may be present.  The Golden Eagle is found on escarpments in and around the permit

boundary which is a USFS Management Indicator Species.

Potential impact on bird species would be escarpment failure and loss of riparian habitats.
No loss of riparian habitat is expected.  Escarpment failure and protection of escarpments and
riparian areas inside the affected area are discussed in Appendix 5C.limited to the proposed new
construction areas.  Impacts, however, should be minor since the areas involved are small and
since equivalent habitat is readily available close by.  (See Raptor Survey UDWR -- Appendix 3-
I).

Prior to construction of surface facilities, Co-Op will work with the UDWR in developing
a mitigation plan for potential impacts to raptor nest utilization in the vicinity of Wild Horse
Ridge.

Amphibians.   The  three  amphibians  occurring  in  the  permit  area  occupy  similar  habitats

throughout the region and are unlikely to be affected in any major way by planned activities.

Reptiles.  Reptiles found in the permit area are located in many other similar habitats and their

populations  will  not  be seriously impacted by planned activities.   UDWR personnel  will  be

notified if any denning sites are discovered during mining or construction.
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Aquatic Wildlife.  Since there are no high quality streams in the surface operation areas, little

impact to aquatic wildlife is expected.  Huntington Creek, the closest high quality stream to the

permit boundary, is located a considerable distance from the surface operation, 1.5 miles.  This

high  quality  fishery  is  protected  through  Co-Op's  Sediment  Control  Structures  (R645-301-

742.300).

Lease Areas

            In most areas above mining no substantial impact is expected due to the depth of cover. 

            The possible impacts to the areas of high value is the formation of subsidence cracks. If

this happens it will be mitigated as described in R645-301-358.

            Another area of concern is along the escarpments. The primary concern is loss of raptor

nests due to escarpment failure.  Other concerns are impacts to sensitive plants, sedimentation,

other  wildlife,  and visuals.   These impacts will  be  mitigated as described in  R645-301-358.

Escarpment failure and these impacts are discussed in more detail in Appendix 5C and in Section

9 (PHC) of Appendix 7J.

Mitigating Measures to be Employed to Protect Fish and Wildlife 

Maximum effort will be made to minimize habitat disturbance and loss.  Surface activity

will be minimal.   Construction will  be scheduled to minimize conflict with deer and elk use

periods.

The disturbed areas will be reseeded within the next growing season and the resulting

seral succession will actually benefit deer and elk.  Habitat loss due to construction in limited to

the size of the disturbed area and will be small.  All water in the permit area is perennial, but of

poor quality.  Any water sources necessary to wildlife will be provided.  in addition, riparian

habitat  will  be  enhanced.   Structures  that  pose  a  barrier  of  hazard  will  be  provided  with

passageways, buffers, fences, or other necessary protection, as directed by UDWR (Appendix 3-

J).   Co-Op  is  committed  to  reclaim  all  disturbed  land  and  remove  all  support  facilities  in

 3-44 1/01/07



  3-45 12/8/04 

accordance with R645-301-540 upon completion of mining to prevent damage to fish, wildlife 

and related environmental values. 

 

 The applicant will inform employees of the vulnerability of local wildlife and will 

admonish them to avoid all harassment or unnecessary activity.  In addition the training film 

offered by the UDWR "Coal Mining and Wildlife" will be shown annually to all employees. 

 

 Any discovered wildlife impact not described here will be mitigated by Co-Op with 

methods agreed upon by UDWR.  Co-Op will also report the presence of all Golden Eagles on 

the permit area as well as any T&E species. 

 

 Since no impacts are expected to surface waters of mine area in the near future, no 

special mitigation plan concerning Bear Creek is presented here. 

 

Wildlife Monitoring Procedures  

 Bear Creek does not warrant a biological or habitat monitoring effort in the area of the 

mine lands.  Deer and rodent use of areas planted with tree and shrub species will be observed 

yearly.  If heavy use of the planted trees and shrubs by deer appears probable, appropriate 

protection measures will be taken.  Also, should significant rodent damage become likely, a 

control program may be developed in conjunction with UDWR and appropriate land 

management agencies. 
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R645-301-340 Reclamation Plan 

 

R645-301-341 Revegetation 

 The following procedures are designed to revegetate and control erosion.  They should 

satisfy the commitments made by Co-Op towards post mining land use while also satisfying 

State and Federal regulations.  A proposed revegetation schedule is given in Table 3-4. 

 

 The operator will submit a detailed revegetation plan in the last Five-Year Permit renewal 

prior to reclamation.  The plan will include detailed map(s) of sufficient scale to show exact 

areas and methods of revegetation (i.e., drill seeding, terraces, netting, etc..) based on the best 

available technology and final mine site conditions.  The operator will notify the division two 

weeks prior to all seeding work (interim or permanent), to allow the Division to be on site when 

the work is done.   

 

 The actual ground involved in reclamation procedures is identified in R645-301-240, 

and Table 1-4.  The actual procedures involve a four phase program; (1) backfilling and grading, 

(2) prepare a site which will be stable enough for a period of time to allow vegetation to become 

established, (3) seed and mulch the entire area to supplement revegetation and control run-off 

until stabilization is complete, and (4) plant seedlings to further stabilize the soil and to provide 

necessary wildlife, hydrological and aesthetic commitments as detailed in mine reclamation 

permit. 
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Revegetation Timetable 
 

Table 3-4 Revegetation Schedule  
 
 
 
 

         MONTH 
Task    Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

Review revegetation Plan    XX X 

Order Seed    X 

Order Transplants    X 

Regrading       XXX  XXXX 

Spread Topsoil         XXX 

Seedbed Preparation         XX X 

Apply Fertilizer            XX X* 

Seeding             XX X 

Mulching            XX X 

 

 

Task to be done in subsequent years: 

 

Plant Seedlings1    XX X  

Monitor revegetation       XX XXXX XXX**  X*** 

Submit Monitoring Report   X**** 

 

 * May need application of N the spring following seeding. 

 ** Monitor during peak of growing season as per monitoring schedule. 

*** For survival of transplants. 

                                                 
1 Plant transplants the spring within two yrs following seeding. 
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Seed Mix and Application Rate 

All seed obtained will comply with all state and federal seed laws.  Copies of certificates 

for testing and poundage of seed purchased, will be submitted to the division.  Any changes in 

the approved seed mixes will first be cleared with the Division.  Costs listed below were 

gathered from suppliers in Nov. 1990. 

 

 It is currently recommended by the State of Utah, Division of Oil, Gas & Mining 

(DOGM) that riparian areas such as the one in Bear Canyon Mine site not be seeded with a 

specific Riparian seed mixture.  It is often impractical to attempt to seed these narrow corridors 

in conjunction with the surrounding seeded areas with a separate seed mix.  Instead it is 

recommended that the operator seed the riparian area with the Pinyon Juniper Grass seed mix 

and augment with woody plant seedlings. 

 

 Co-Op proposes to seed the disturbed areas corresponding to all four reference areas with 

the seed mix shown in Table 3-6. 
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Table 3-5 Recommended Seed Mix, Riparian-Creek Bottom  

Scientific Name  Common Name  Plants/ac     

 

Populus anqustifolia  Cottonwood        150       

Prunus virginiana  Chokecherry        150       

Rosa woodsii   Wood's Rose       100      

Sambucus caerulea  Elderberry        100        

Salix spp.   Willow      *      

                ______                

      TOTAL 750               

 

*  Salix should be cut from a source area in close proximity to the mine site and 

planted in the reclaimed area.  In areas of suitable habitat Salix will be planted with at least one 

cutting every foot.  
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Table 3-6 Recommended Seed Mix, Pinyon-Junipor-Grass 
 
Scientific Name  Common Name  PLS lbs/ac*       
 
SHRUBS 
 
Artemisia tridentata  Big sagebrush (Vasey)       0.2  
Artemisia ludoviciana     Prairie sage         0.2   
Cercocarpus ledifolius Mtn. Mahogany        1.0 ****   
Rhus trilobata   Skunkbush         1.0  
Amelanchier utahensis Utah serviceberry        1.0   
 
FORBS 
             
Achillea millifolium  Yarrow         0.1    
Aster glaucodes  Blueleaf aster         0.2    
Hedysarum boreale  Northern sweetvetch        1.5    
Linum lewsii   Lewis flax         0.5    
Penstemon eatonii                   Firecracker penstemon         .5 
Pentstemon palmeri  Palmer's Pentstemon        0.5    

**Hedysarum Occidentals Var. Canone Canyon Sweetvetch        See below 
 
GRASSES 
 
Elymus cinereus  Gt. Basin Wildrye        3.0    
Poa secunda   Sandberg’s bluegrass        0.4   
Elymus smithii   Western Wheatgrass        3.0    
Elymus spicatus  Bluebunch Wheatgrass       3.0    
Stipa hymenoides  Indian Ricegrass        2.0  

***   Elymus salinus  Salina wildrye         2.0 
                _______                
      TOTAL       
 
* Rates based on broadcast seeding. 
 
** Canyon Sweetvetch will be added, as available, to the seed used on the Wild Horse 

Ridge. 
 
***       If unavailable no substitution required. 
 
****Also to be transplanted as container grown plants in fall at the rate of 500/acre. 
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 In combination with the seed, the following rates of tackifier will be utilized: 

 
Table 3-7 Suggested Proportions of Tack to Fiber  

 
 slope    slope 
 angle    ratio           percent lbs.      Tack           ratio tack 
 (deg)  (rise:run) slope  per ton fiber  to fiber 
 
 14  1:4  25  60(min)*  1 : 30 

 26  1:2  50  80   1 : 25 

 33  1: 1 ½   66  100   1 : 20 

 45  1: 1  100  120   1 : 16 

 57  1 ½:1  150  140   1 : 14 

 64  2:1  200  160(min)  1 : 12 

 

* 60 pounds is suggested as a minimum to insure excellent stabilization; however, in many 

conditions 40 pounds of Tack per acre has given excellent results on a 1:4 or less slope.  (Rates 

of Tack were developed with respect to velocity and erosive power of water which is 

proportional to the square root of the slope.)  An empirical factor was determined from 

laboratory and field studies to arrive at the min Tack fiber ratio.  Thus, 60 pounds of Tack per 

ton of fiber is about min for slopes up to 20 pct and the empirical factor is determined as 60 

divided 20 pct = For a 100 pct slope (1:1 or 45 degrees) the ratio of Tack to fiber is calculated as: 

(100 pct) (12) = 120 pounds.  Tackifier to be used for Hydroseeding and Hydromulching to 

Serve as Mulch or Soil Binder. 
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Planting Methods 

 The reclaimed areas will be seeded with a hydro-seeder or by hand.  Many shrubs and all 

trees will be planted by hand setting to ensure a permanent plant cover.   

 

 All hydroseeded or hand seeded areas, will be lightly raked to insure adequate soil/seed 

contact.  On slopes greater than 2:1, a two step hydroseeding method will be used.  One half of 

the seed amount will be applied and raked and then the remaining seed will be applied. 

 

 A min of 120 lbs/acre fiber will be used when hydroseeding. 

 

 Seedlings will be planted in Apr - May or Sept - Oct depending on availability and 

sequence of completion, plants will be grouped to provide wildlife cover.  Spacing within the 

group is defined in Table 3-5 and Table 3-6 and will be correlated to the reference area. 

 
The planting of seedlings will be done within two years of the seeding effort in order to 

evaluate the number and species of seedlings necessary to insure both composition and stocking 

of woody species to maximize utilization by wildlife and domestic grazing. 

 

 The species and numbers of individual plants are correlated to the reference area which 

was established during July of 1983. 

 
 Planting will be done utilizing a powered auger with a capability of drilling a 3 inch plus 

diameter hole to a depth of 16 inches or by hand with a shovel.  The roots of the seedling will be 
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arranged in as near natural position as possible paying special attention not to "J" the root tips. 

(Figure 3-1). 

 

 By holding the seedling at the root crown, soil will be compacted back around the roots 

being careful to leave no air pockets or loose dirt (which would constitute settling).  The tree will 

be firm when light pressure is exerted on the needles and standing in an erect position.  Only 

hands shall be used to pack soil around the tree, the use of a stick or foot is strictly forbidden. 

  

 At all times the trees will be protected from direct sun light and special care will be 

exhibited when lifting the seedling from the planting bag to the prepared hole.  The spacing of 

planted shrubs and trees will be to obtain the desired density and diversity while providing small 

clumps of cover for wildlife on approximately 100 ft intervals throughout the areas of 

disturbance that are in excess of 2 acre in size. 

 

Field storage facilities are illustrated in Figure 3-2.  In the event snow is not available, a 

similar cache can be constructed using wet burlap and damp straw. 

 

 The mine will have to maintain a sorting, packaging and storing tent at the cache site.  A 

sorting table will need to be set up in one tent.  Each seedling must be examined and all that do 

not have a 2 to 1 crown to root relationship or are damaged must be discarded.  The seedlings 

then need to be dipped in a vermiculite slurry and then rolled in wet burlap and placed in canvas 

planting bags. 



  3-54 12/8/04 

 
 
 

Figure 3-2 Correct Planting Procedures  
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SNOW CASHE WILL MAINTAIN SEEDLINGS AT 32oF 
    AND RELATIVE HUMIDITY OF 100%.  SEEDLINGS  
    SHOULD BE PLACED IN A  COOL  SHADED  AREA  
    24 HOURS PRIOR TO PLANTING. 
 
 

 
 
 

Figure3-3  Seedling Storage  



  3-56 12/8/04 

 
 The trees can only be left in the bags for twenty-four hour periods and then must be 

repacked following the same procedures.  The field handling of packed trees requires the crowns 

be kept moist and the bags covered with insulated tarps and stored in shaded areas. 

 

 During breaks, lunch, etc., the crews planting bags must be placed in shaded areas.  At 

the end of each operational day all bags must be unpacked and the trees re-dipped in vermiculite 

and rolled in wet burlap and repackaged to be used first the succeeding day. 
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341.230 Mulching Techniques 

 Following the seeding effort all seeded areas with slopes flatter than 2:1 will be 

hydromulched.  The rate of application of the wood fiber mulch is 120 lbs/acre. 

 

 The mulch will also be fortified with Tack as previously indicated according to slope.  

Fertilization and/or neutralizing compounds required according to R645-301-243. will be 

incorporated in the mulch slurry. 

 

 Slopes 2:1 or steeper will be mulched with erosion control matting.  The matting will be 

applied as per manufacturers specifications. 

 

 The mulch will be certified as weed free by the county agriculture agent.  Copies of this 

certification, along with weight tickets from a certified scale will be submitted to the Division.  

All straw or hay mulch will be incorporated into the top 6 in. of topsoil or crimped in order to 

anchor the mulch to the soil surface. 

 

341.240 Irrigation 

N/A 
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341.250 Determination of Revegetation Success 

All reclaimed areas will be monitored to determine when bond release parameters are 

achieved.  Success standards will be based on the reference areas.  With the last Five-Year 

Permit Renewal a map will be submitted with the area partitioned into three to five areas with 

similar slope and aspect and each of these areas or a weighted average will be used to compare 

with the reference areas corresponding to that area for bond release. 

 

 Qualitative (ocular estimates) monitoring will be completed each year until bond release 

with the intent of identifying problem areas.  Quantitative monitoring will be made during years 

2, 3, 5, 9 and 10 until bond releases.  Both the final reclaimed area and reference area will be 

sampled for cover, density (woody plants).  Species composition data will be collected and 

compiled in year 2, 3, 5, 9, and 10 using cover sampling data.  Productivity measurements will 

be collected during years 9 and 10 of the bond liability period. 

 

The success of the reclamation effort will be evaluated by detailed sampling of cover, 

woody plant density and production of reference and reclaimed areas.  The data from the 

reclaimed areas and the reference area will be collected during the same growing season.  If there 

is no significant difference in cover woody plant density and production between the reclaimed 

areas and the reference areas when tested at the 90 pct significance level using a one-tailed t-test, 

then the areas will be judged to  adequately reclaimed relative to cover and production. 
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 Wood plant density standards will be sampled for each reference area as well as the 

reclaimed areas and the success of the reclaimed area based on the results from the reference 

areas (90 pct pre-mining stock level survival at bond release) cover, woody plant density on 

reclaimed and reference areas will be measured using the same methods employed during the 

baseline studies.  At the time of bond release, trees and shrubs, used to achieve success, will be 

healthy and at least 80 pct will have been in place for at least eight growing seasons.  No trees 

and shrubs in place for less than two growing seasons will be counted in determining stocking 

adequacy.  The woody plant density success standard for the Wild Horse Ridge area will be 

equal to 1,010 trees and shrubs per acre.  Although this is less than that of the reference area, it is 

the density measured in the area prior to disturbance and is considered adequate. 

 

 Standard methods will be applied to determine the degree of success for revegetation 

attempts.  Production will be measured using a Harvest methodology.  Shrub density data will be 

collected, using 1 m x 50 m transects. 

 

 One of the greatest challenges of revegetation is to create reclaimed areas which have a 

large number of desirable species.  Species diversity on the reclaimed areas will be encouraged 

by including a variety of grasses, forbs, and shrubs in seeding and planting mixes. 
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 Species diversity will be judged adequate when the relative cover and pct distribution of 

biomass for the major life form groups approx that which occurs in the reference areas.  That is, 

if the relative cover by perennial grasses is 50 pct in the reference areas, then the relative cover 

by perennial grasses on the reclaimed areas should also be approx 50 pct.  This same relationship 

should also hold true for productivity.  If most of the cover and production were being provided 

by annual forbs on the reclaimed areas and by perennial grasses on the reference areas, then the 

reclamation would be judged unsuccessful. 

 

 The purpose of the above procedures is to demonstrate that based on cover, production, 

woody plant density, and species diversity, the disturbed areas have been returned to stable plant 

communities capable of withstanding the intended post-mining land use. 

 

 

R645-301-342 Fish and Wildlife Reclamation Plan 

 The post-mining land use that reclamation will attempt to provide for is wildlife habitat.  

Revegetation in the mine area will seek to enhance forage values of the reclaimed area sites 

thus tailoring them to the needs of wildlife and minimizing the undesirable shrubs found in the 

adjacent area. 
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R645-301-350 Performance Standards 

 

R645-301-351 General Requirements 

 All coal mining and reclamation operations will be carried out according to plans 

provided in R645-301-330 through R645-301-340. 

 

 

R645-301-352 Contemporaneous Reclamation 

 Contemporaneous reclamation will be conducted as practicable on disturbed areas of 

the permit that will not be needed or affected by future operations.  The procedures used will be 

the same as the ones outlined in R645-301-340. 

 

 

R645-301-353 Revegetation General Requirements 

 A vegetative cover that is in accordance with the approved permit and reclamation plan 

or otherwise acceptable, will be established on regarded disturbed areas.  The cover will be: 

diverse, effective and permanent; comprised of native species or desirable introduced species 

approved by the Division; equal in extent of cover to the natural vegetation of the area; and 

capable of stabilizing soil. 
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The reestablished plant species will be compatible with the approved post mining land 

use; have the same seasonal characteristics of growth as the original vegetation; be capable of 

plant succession and self-regeneration; be compatible with the plant and animal species of the 

area; and meet the requirements of applicable Utah and Federal species laws or regulations. 

 

 Species having the qualities to meet the above mentioned vegetative cover 

requirements, as well as rates of application of seeds and transplants are shown in Tables 3-5 and 

3-6. 

 

353.250 Noxious Weeds 

The following weeds are officially designated as noxious for the State of Utah, as per the 

authority vested in the Commissioner of Agriculture under Section 4-17-3, Utah Noxious Weed 

Act, and will be controlled as directed by the Emery County, Extension Agent if found within the 

permit area: 

 Bermudagrass     Cynodon dactylon 
 Bindweed     Convolvulus spp. 
 Broadleaved Peppergrass (Tall Whitetop) Lepidium latifolium 
 Canada Thistle    Cirsium arvense 
 Diffuse Knapweed    Centaurea diffusa 
 Dyers Woad     Isatis tinctoria 
 Johnson Grass     Sorghum halepense 
 Leafy Spurge     Euohorbia esula 
 Medusahead     Taeniatherum caput-medusae 
 Musk Thistle     Carduus nutans 
 Perennial Sorghum    Sorghum halepense & Sorghum Almum 
 Purple Loosestrife    Lythrum salicaria 
 Quackgrass     Agropyron repens 
 Russian Knapweed    Centaurea repens 
 Scotch Thistle (Cotton Thistle)  Onopordium acanthium 

Whitetop     Cardaria spp. 
 Yellow starthistle    Centaurea solstitialis 
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R645-301-354 Revegetation: Timing 

 Disturbed areas will be planted during the first normal period for favorable planting after 

replacement of the plant-growth medium. 

 

 

R645-301-355 Revegetation: Mulching and Other Soil Stabilizing  

On all reclaimed areas a wood fiber, straw or hay mulch will be used to enhance moisture 

retention required for seed germination.  Tackifier will be added to the wood fiber mulch to help 

it adhere to the soil.  A min of 60 lbs tackifier/ton fiber will be applied, with steeper sloping 

areas requiring more as shown in R645-301-341 Table 3-4.  Steeply sloped areas will require 

erosion control matting.  These areas will be noted on the detailed revegetation plan and maps to 

be submitted in the last Five-Year Permit Renewal prior to reclamation.  Soil stabilizing 

practices are outlined in Chapter 2, R645-301-244. 

 

 

R645-301-356 Revegetation: Standards for Success 

 All revegetated areas will within at least 80% of the reference areas in density and 

population. 

 

 C.W. Mining Company will assure that for the Tank Seam area there will be at least 

1,000 plants per acre after reclamation, and that at least half of the woody plants (by number) 

will be comprised of Mountain Mahogany, Skunkbrush, and Vasey Big Sagebrush. 
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R645-301-357 Revegetation: Extended Responsibility Period 

 The average annual precipitation at Bear Canyon is 12 inches, therefore, the period of 

responsibility will continue for a period of not less than ten full years. 

 

 

R645-301-358 Protection of Fish, Wildlife and Related 
Environmental Values 

  

 C. W. Mining Company will to the extent possible be using the best technology currently 

available, minimize disturbances and adverse impacts on fish, wildlife, and related 

environmental values and will achieve enhancement of such resources where practicable. 

 

Mitigation of mining impacts on and management of wildlife are usually considered and 

the plans for implementation prior to any perturbation.  These actions often follow one of three 

general forms: 

 

a. Design of facilities and access or transportation modes to minimize impacts 

b. Operation of the mine and associated facilities to minimize impact 

c. Enhancement of wildlife habitat both in the vicinity of and away form the mine in order 

to mitigate losses that may occur. 

 

 Since no impact to the perennial waters of the permit area is expected in the foreseeable 

future due to the stream buffer zones and runoff control measures, no special mitigation plan 
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concerning Bear Creek is presented here.  The creek was monitored for water quality condition 

with monthly sampling in order to acquire a baseline description of the resource.  This baseline 

provides a solid ground for future impact analysis and mitigation planning if the need arises. 

 

 In new mine operations it is easy to suggest, provide and implement mitigative and 

management measures, but in the case of the Bear Canyon Mine, which is already in operation 

pre-construction design and associated mitigation and management does not apply.  The 

terrestrial wildlife inhabiting and utilizing the area of concern are accustomed to the present 

facilities and have adjusted their behavior, including migration patterns, so that change would be 

of more impact than would retaining the status quo. 

 

 Construction and operation of the scale-house, stockpile area and road could potentially 

disturb wildlife.  To minimize habitat disturbance and loss, surface activity will be kept to a 

minimum. 

 

 The mine activities will take into consideration potential conflict with deer and elk 

reproductive activity and any small acreage involved will be restored as quickly as possible by 

redistribution of topsoil within the disturbed area, with immediate reseeding and replanting of 

native seeds and vegetation.  Because of the small size of the area, natural reseeding will also 

occur from the surrounding area.  The seral stage habitat created will be beneficial to deer, who 

readily utilize seral stages of mixed conifer-aspen forest. 
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Construction of the Mine Site and Haul Road are sources of disturbance.  Habitat would 

be lost temporarily during construction and permanently where the mine is located.  Since this is 

in a wintering area the same community reestablishing and augmenting techniques would be 

used.  The terrain is such that established trails do not exist. 

 

 Little riparian habitats exist within the area, there will be little impact by the proposed 

action.  All water is intermittent but since water is such a limiting resource to game animals, care 

will be taken to prevent disturbance, erosion, or coal deposition in the ephemeral channels.  

Roads will be routed or acceptable crossings built to avoid disturbance or erosion.  Coal will be 

wetted to prevent blowing if necessary. 

 

 As determined in consultation with UDWR, all hazards associated with the expansion 

and mine operation will be covered, buffered or fenced to prevent damage to wildlife of concern. 

 

 Since there are crucial critical periods in the life history of high interest species such as 

mule deer and elk, the applicant will communicate such to their employees who will be 

admonished to avoid all unnecessary disturbance and harassment of wildlife species.  In addition, 

all employees will be required to view the film "Coal Mining and Wildlife": as a tool to educate 

the mine personnel on their role in safeguarding Utah's wildlife. 

 

 In any situation not previously mentioned where wildlife habitats are disturbed by this 

proposed action, reclamation will be implemented by the best available methods and agreeable to 
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UDWR and the appropriate management agencies.  The old road up Bear Creek is an example of 

mitigation which was completed by October, 1984. 

 

 

 

Wildlife Mitigation 

Co-Op, in order to mitigate the loss of approximately 10 acres of Mule deer winter range 

in association with the construction of the Bear Canyon Mine, has agreed to the following course 

of action with UDWR: 

 

a. The reclamation of a major portion of the abandoned Bear Canyon county road 

approximately 2 acres (completed Fall 1984). 

 

b. Contemporaneous reclamation of portions of Bear Canyon permit area-topsoil stockpiles, 

down slopes, power line corridor, etc.  Approximately 3.2 acres (started Fall 1983, 

completion Fall 1985). 

 

c. Enhancement of Bear Creek off permit.  This work was accomplished in 1986 and 

constituted the enhancement of approximately 7 acres of stream channel.  The work 

involved the installation of velocity dissipaters, planting of willows, and compatible 

wildlife browse species in the stream channel. 

 

  



In addition, Co-Op has agreed that in the event that escarpment failure due to subsidence

impacts any raptor nests within the permit area, that Co-Op will notify UDWR and the U.S. Fish

and Wildlife Service and take whatever action is recommended in order to mitigate such loss.  At

this time no raptor nest are at risk due to their absence from all areas of potential impact.  Raptor

nests will be safeguarded from subsidence by maintaining a min of a 100' barrier to the outcrop.  

C. W. Mining will develop a raptor mitigation by July 1, 2007 for all areas where nest

may potentially be impacted.  Based on preliminary meetings the plan will be as follows.  By

July 1, 2007 site specific evaluations will be done by qualified personnel and several mitigation

methods will be developed for each site based on various timing and mining scenarios.  One year

prior to undermining a specific nest an application for a take permit will be submitted outlining

the various mitigation methods that have been previously determined.  Three months prior to

undermining the nest, at which time the exact timing and methods will be know, the specific

mitigation  that  correlates  to  the  timing  and  method will  be  selected  and implemented.   All

regulating and concerned agency will be involved at each step.

UDWR  authorities  will  be  consulted,  in  the  event  a  need  for  pesticides  becomes

necessary to control rodents or insects during reclamation.  No control measures will be used

without prior approval by all parties concerned.

In order to mitigate a possible impact to a red tail hawk nest during the WHR construction DWR

required C.W. Mining Company to perform a Raptor prey base study in 2005. The results of this

study are included in  Appendix  3N.  will  require some mitigation for  the loss  of Big Game

Habitat and for the potential loss of raptor nesting during the construction and operation of the

facilities.   C.  W.  Mining  Company is  working  with  the  Division  of  Wildlife  Resources  to

develop  a  raptor  prey base  study and  will  complete  the  study  in  the  summer  of  2003  for

mitigation.

            In the event that a crack forms that interferes with any migratory paths, C.W. Mining will

seal the cracks in a method acceptable to the land owner.
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Stream Buffer Zone 

Current surface facilities are in the upper reaches of the Bear Creek drainage, which is a

tributary   of  Huntington  Creek  drainage.   Appropriate  sedimentation  ponds  have  been

constructed.  This coupled with coal pile drainage ditches, clear water diversion, water bars, and

wind erosion control measures within the permit area disturbed areas, will assure protection from

mining impact of aquatic resources far downstream from the mine.  Thus, no aquatic biological

community determinations have been made relative to surface activities.  Stream buffer zones are

established  along  Bear  Creek  as  determined  by DOGM  to  insure  protection  of  the  stream

channel.  Stream buffer zone signs are in place at approximately 200 foot intervals along Bear

Creek.  

FISH AND WILDLIFE MONITORING

Bear Creek does not warrant a biological or habitat monitoring effort since it is naturally

of  poor  quality.   Water  quality  will  be  monitored  as  outlined  in  R645-301-731.200.   Data

collected will be correlated with water quality and hydrology measurements discussed in R645-

301-731.200.  If subsidence should become evident in the drainage area that contributes to Bear

Creek or  Fish  Creek,  monitoring  of  aquatic  macroinvertebrates  and  habitat  changes  will  be

instated using approved methodology to collect data as the base for impact evaluation.  Plate 7-4

shows all water monitoring sites used to determine impacts to flows and watersheds.

Co-Op has monitored all existing power transmission lines in order to determine use by

raptors.  No use was observed, Co-Op will take all necessary measures to ensure the poles and/or
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structures are safe.  All new poles and power transmission facilities will be constructed to be

raptor protected, and will conform with designs shown in both the Avian Power Line Interaction

Committee’s (APLIC) publications, “Mitigating Bird Collisions with Power Lines:  The State of

the Art in 1994," and, “Suggested Practices for Raptor Protection on Power Lines: The State of

the Art in 1996”.  In April 1988 DOGM consented to allow suspension of raptor surveys unless

new disturbances warrant a clearance survey (Appendix 3-L) 

            C.W. Mining will perform raptor surveys every year during the mine life.
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